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Correlation Study of P-Wave Index with Mean Pulmonary Artery Pressure and
Pulmonary Vascular Resistance in Patients with Pulmonary Hypertension
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[ Abstract] Objective To analyze the relationship of P-wave index (PWI) with mean pulmonary artery pressure
(mPAP) and pulmonary vascular resistance (PVR) in patients with pulmonary hypertension. Methods 37 patients with
pulmonary hypertension (study group) and 33 healthy subjects with physical examination (control group) in The Second
Affiliated Hospital of Bengbu Medical University, from January 2020 to January 2024 were selected as the study samples.
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PWI, mPAP and PVR were obtained by electrocardiogram machine and ultrasound cardiotachograph in all patients.
The differences in PWI, mPAP and PVR were compared between study group and control group, and the correlation
between PWI and mPAP and PVR in patients with pulmonary hypertension was analyzed. After 3 months of follow-up,
the patients with pulmonary hypertension were divided into poor prognosis group and good prognosis group according to
follow-up results, and the differences in PWI, mPAP and PVR were compared. Receiver operating characteristic (ROC)
curve was used to evaluate the application value of PWI, mPAP and PVR in predicting the poor prognosis of patients
with pulmonary hypertension. Results The P wave duration, PR interval, P wave dispersion, mPAP and PVR in study
group were all higher than those in control group while the PTFV1 was lower than that in control group (P<0.05). P
wave duration, PR interval and P wave dispersion in patients with pulmonary hypertension were positively correlated
with mPAP and PVR, while PTFV1 was negatively correlated with mPAP and PVR (P<0.05). After 3 months of follow-
up, 8 patients had poor prognosis. The P wave duration, PR interval, P wave dispersion, mPAP and PVR were higher in
poor prognosis group than those in good prognosis group while PTFV1 was lower (P<0.05). The AUC values of P wave
duration, PTFV1, mPAP and PVR were 0.828, 0.778, 0.806 and 0.761 respectively. The combination of the four items had
the highest value on predicting poor prognosis (P<0.05), and the sensitivity and specificity were 87.50% and 44.83%
respectively. Conclusion There is a close relationship between PWI and mPAP, PVR in patients with pulmonary
hypertension. Pulmonary hypertension patients with high levels of P wave duration, mPAP and PVR and low level of
PTFV1 are high-risk groups with poor prognosis. It is necessary to take clinical treatment measures as soon as possible
and strengthen the follow-up management.
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Tab.1 Comparison of the PWI, mPAP, and PVR between the study and control group (X+s)

ZH 5 n P JEIFBR /ms PR [a]}}] /ms P I ESHUE /ms PTFV1/mm-s mPAP/mmHg PVR/WU
T 37 116.72+9.55 160.22+15.73 35.94+10.15 -0.036+0.009 21.18+3.44 2.73+0.57
Xof B2 33 108.64+9.24 151.31+15.80 28.72+8.77 -0.027+0.006 16.34+3.10 1.79+0.40

i 3.588 2.361 3.166 4.860 6.155 7.894

PAi 0.001 0.021 0.002 <0.001 <0.001 <0.001
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X (P<0.05) , FAEHRINEER 2 Pros.

x2 FEIBkESESE PIRIEHS mPAP. PVR X
Tab.2 Correlation between PWI and mPAP, PVR in patients with
pulmonary hypertension

B mPAP PVR
LN
r 8 P r{H P1E
P AR 0.346 0.017 0.411 <0.001
PR [} 0.310 0.022 0.389 <0.001
P )l B U 0.335 0.019 0.399 <0.001
PTFV1 -0.403 <0.001 -0.427 <0.001
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0.927, BURE 5% 5550 87.50% . 44.83%. H.
BRI 4 FIE 1R
3 g

AR, BEAE AT MRS E IR N2y T
FoRmy e, Mishbke e R AW e 1 1206
AU I R AR GRS, O T 1
I 22 A IR T S8 o 1Y i 3 ik v e R
F T R A AR NE, &5k
mPAP, PVR 4Bk AE, 45 R4 DERAE R
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Tab.3 Comparison of PWI, mPAP, and PVR between the poor prognosis group and the good prognosis group (X+s)

4151 n P i HTRR /ms PR [H] 4] /ms P % BIHUE /ms PTFV1/mm-s mPAP/mmHg PVR/WU
TG A R 8 121.25+8.43 167.51+14.20 38.74+9.31 -0.039+0.007 22.73+3.10 3.03+0.40
T R 4520 29 112.60+8.09 155.10+13.77 31.01+9.20 -0.032+0.007 19.43+2.99 2.64+0.37

tHH 2.655 2242 2.099 2.504 2.743 2.596

P 0.012 0.031 0.043 0.017 0.010 0.014

# 4 PIHIEH. mPAP. PVR MUl EIBkSEBEMEFR
Tab.4 PWI, mPAP, and PVR predicting poor prognosis in patients with pulmonary hypertension

Ei=tan ol AUC 95% A {F X 1] PAH EARER 51 TBUEE /% etk /%
P JEABR 161.20ms 0.828 0.668 ~ 0.931 <0.001 0.668 87.50 79.31
PR [1]] 161.13ms 0.681 0.508 ~ 0.824 0.089 0.634 87.50 75.86
P B HUE 34.99ms 0.698 0.526 ~ 0.838 0.093 0.487 62.50 86.21
PTFVI1 -0.037mm * s 0.778 0.611 ~ 0.898 0.001 0.418 62.50 79.31
mPAP 21.03mmHg 0.806 0.643 ~ 0.917 0.010 0.772 87.50 89.66
PVR 2.84WU 0.761 0.592 ~ 0.885 0.008 0.461 87.50 58.62
eyl 0.927 0.791 ~ 0.986 <0.001 0.323 87.50 44.83
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Fig.1 ROC curves of different indicators alone and in combination to predict poor prognosis in patients with pulmonary hypertension

SARuE U, BLAL, sk ) S TR M A O
Pt BEXTHU I R R 7, IR st e i g AT 3
0 b A YD IR AT REREAG , AT RE 33K
O DB a AT O, R R E LA PR
BAE RO AR, AT R0 b R T 5K
L, HLAR LA 150 R 113 1A% Al 20 JUk v R A 0 B
PIRZM , FZFE AR O B ML ED T TS G b 4R
AFGESHT T P PR mPAP. PVR LR, A
T PR3 W D s 20 Jok e R B 1 A i, il
FEXTPEIRYT 7 SR AIEAL TS, DA BTl 50 ik s e
BE R,

AWFFTEER I, 4L P BAFER . PR A
P % B HUE . mPAP, PVR ¥ & T X R4, PTFVI
G X Bl Milish ks e fB g P B . PR [RJI
P B BUE X 5 mPAP, PVR 2 1EAHX, PTFVI 5
mPAP, PVR ¥R HAK (P<0.05) , BEHINHZHIK
FTE Y P g8 . mPAP, PVR KE4£: %k AW
WAEMCE, H P E4EE0S mPAP, PVR fA7E%
VIMKZR . RTRERIBILIR A« il sl Jok v 1 A8 5 1800 UL
JLE TR T R JTRIBOCIRAS TS, A i iy 1 e 1Y
T3 B3 55 X8 it 406 B 52 BEL 3 385 1 ot ¥k [ it o 2 1
O, SRAERBEEIEE . k. S4eib a5 ks
PR, TSNS TR, 520 s 28 14 R

T G R Ia] U0 e 2 B P g ek FRUFT PR [i] 35
SHEPRER . PTFVL 4865 RIS . HLok, ilish
Pk e i FB I I AR R A AE I RT3 5
TG AR NE A A, G5 RS | HZE. i
WP B AEER,  DATTT-S B0 3E 38 2ok e BE T
il sl bk e 77 FHim U, DB Al mPAP, PVR #5515
Ko

AW R K, P IR, PTEV1, mPAP,
PVR HU FC0 A s ik 2 i R S AS B 24548 1y R A
{H, (RIS BN E R (P<0.05) , $&/RIEKAT
B R bR R b 2 BT B0 ik e R R O T BE Y
AR, DT B A T PPAL e 1 T R, AR
SERRHEIGYT I AR . AT REAYLH LT
4 il B Jik v R B R R KT P B BR . mPAP,
PVR, fIi/KF- PTFVIL &, 5 Bl 3h ik & e B 5 5
OV A0 s S B mr B L Tl B ) 2 s AR S
PERIIN 72 S 3T i e ol G 1) G N | NN ) 2
ZH . WK ERZ AL, O | SRR
SEREIR B & A RS, T O I FEE T ARE . 4
RIPET S5 AR RS, 0 R4 bR 1900 i s ik s e
HHEARYA —E M. B P AR AT 5K H
i T 25 LA O J LN B PR A AR A2 52 ), ()R
Z AT PTEVL b 2 SO UESE . il Ok



. 340 -

CEEWBF TREAIER ) 2025 4555 46 555 3 W EMEFSHFEYF

SEPERRARZS S 1y mPAP K520 5 Il 459
. WFI R GG | IR LA 55 22 3 R 35 A 5 il
PVR W57 MR ZFEPHEE . WP RSB . R EE 5
ZAM R ZE AR U b AR b B T s H A A
—E M JRFRYE, MRS T i BEAR B AR
RS AR, DT = B acae

i bk, Bl sh ko R R E R P ks S
mPAP. PVR fETE# VI X &R = KF P U PR
mPAP ., PVR JfK/AKE PTFV1 BINGsh Ik & & B
TG A B0 e KU A S I R I R SR BB A YT it
TR REVE P, (ARG AFTE R R . FEAR R
B, HoHrpuO sy, WERIE, H G N R
Zut . KEEARRDFZE, DHRTHSIE R EHE M,

SE

[11  MARON B A, ABMAN S H, ELLIOTT C G, et al. Pulmonary arterial
hypertension: diagnosis, treatment, and novel advances[J]. American
Journal of Respiratory and Critical Care Medicine, 2021, 203(12):
1472-1487.

[21 B, TR, T, FFBEERR 125 IR G

AR B ACUG a9 AR R AR (1], W AR A4 &, 2024, 29(6):
842-847, 853.
FENG Rui, FAN Qingkun, LI Ling, ef al. Correlation of serum carbo-
hydrate antigen 125 with severity and prognosis of pulmonary arterial
hypertension[J]. Journal of Clinical Pulmonary Medicine, 2024,
29(6): 842-847, 853.

[3] k&, FKie, AW, F.wBE QT HMIKEA Z & 3) B 2

FIK B RGBT IE A 5 kR = EA2 R 6940 X b [T]. F BARE
S FEFEE, 2024, 16 (2) : 149-152, 158.
ZHANG Jie, LI Changshuan, QIN Bo, ef al. The diagnostic value of
Q-T interphase electrocardiogram combined with echocardiography
in pulmonary hypertension and its correlation with disease severity[J].
Chinese Journal of Evidence-Based Cardiovascular Medicine,
2024, 16(2): 149-152, 158.

[4]  FAE SRR S5 IH B AT H) R E A48 KR [T]. SR
FRBG, 2022, 22 (3) @ 95-96, 102
GAN Qinjing, QIU Yuangang. A study of the correlation between atrial
fibrillation and pulmonary hypertension[J]. Prevention And Treat-
ment of Cardio-Cerebral-Vascular Disease, 2022, 22(3): 95-96, 102.

[5] E3# . PRAMAHEK—ERCLFLAPEAGRHESLEfL
Al AR 1] RS E F &, 2022, 31 (4) @ 241-250.

WANG Liqun. P-wave parameters and indices-consensus of the Inter-

[6]

[7]

[8]

[9]

[10]

[11]

national Society of Electrocardiography and the International Society
of Ambulatory Electrocardiography and Noninvasive Electrocardiogra-
phy[J]. Journal of Clinical Electrocardiology, 2022, 31(4): 241-250.
H&E, EE, e, FoowaEESMEILEM S MER XM
Bt 5 Bk & B 6 TR 2L A A [T]. W BRRSRIE, 2024, 37(9):
59-65.

PAN Gaoying, PAN Juan, SHUI Quan, et al. Study on the correlation
between vectorcardiogram parameters and pulmonary hypertension in
children and their predictive efficacy for pulmonary hypertension[J].
Clinical Misdiagnosis & Mistherapy, 2024, 37(9): 59-65.

IME, Fild, FEA F ONEBRLETEAXMAIKEE
BHERE ARG ERAG KR 1] RASRMN g R L&,
2024, 32 (3) : 27-32.

WANG Linjun, YUE Jianwei, LI Jianchun, ef al. Relationship between
heparanase and prognosis and disease severity in patients with critical
illness-related pulmonary hypertension[J]. Practical Journal of Car-
diac Cerebral Pneumal and Vascular Disease, 2024, 32(3): 27-32.

PR F T RIAF M R E A E R, b EER e
R R -2 M A R B I R TAE R &, 2B MR 5 M
Eombris AR, & F BT SRk & RIS 56 0T 4 d (2021 BL)
(0. PEESEE, 2021, 101 (1) : 11-51.

Pulmonary Embolism and Pulmonary Vascular Disease Group of
the Respiratory Disease Branch of the Chinese Medical Association,
Pulmonary Embolism and Pulmonary Vascular Disease Working Com-
mittee of the Respiratory Physicians Branch of the Chinese Medical
Association, National Pulmonary Embolism and Pulmonary Vascular
Disease Prevention and Control Collaborative Group, et al. Chinese
guidelines for the diagnosis and treatment of pulmonary arterial hyper-
tension (2021 edition)[J]. National Medical Journal of China, 2021,
101(1): 11-51.

WEE, A, WiER, F . P mieS Ak e m e AL X Bh ik
PRI B bk B R G TR A (1], PREAAREA, 2023, 61 (22) :
68-72.

YANG Yingying, ZHENG Lu, YANG Haibo, ef al. Prognostic value of
neutrophil-to-lymphocyte ratio in pulmonary arterial hypertension[J].
China Modern Doctor, 2023, 61(22): 68-72.

MCLAUGHLIN V V, HOEPER M M, CHANNICK R N, et al. Pulmo-
nary arterial hypertension-related morbidity is prognostic for mortali-
ty[J]. Journal of the American College of Cardiology, 2018, 71(7):
752-763.

ok, KIF, Wk, FABE L LA LG E DG ST K
BEA S KB RILE [T, PEH A, 2022, 33 (14) : 1754-
1758.

WEI Bin, ZHANG Chaoyong, DENG Yan, ef al. Clinical observation



CEEWBF TREAIER ) 2025 455 46 555 3 W EVMEFSHFEDF

. 341 -

[12]

[13]

[14]

of intermittently repeated application of levosimendan in the treatment
of right heart failure of pulmonary hypertension[J]. China Pharmacy,
2022, 33(14): 1754-1758.

WA, B A AR RS E P 5 (1], 1 R A A
&, 2022, 39 (3) : 156-158.

CHEN Haiming, HONG Cheng. Application of right heart catheter in
pulmonary hypertension[J]. Journal of Clinical Internal Medicine,
2022, 39(3): 156-158.

RIIE, KB AR & R R AL A (1], e R R
2020, 41 (3) : 292-295.

ZHU Shanying, ZHU Guobin. Pathogenesis of pulmonary hyperten-
sion[J]. Advances in Cardiovascular Diseases, 2020, 41(3): 292-295.
LAy, ZFRFH, #HAK, F. LR F BAFTONE M d A4S
R B Ik B BA A B A )] PR EBRFERE,
2024, 33 (2) : 134-141.

ZHAI Yanan, LI Aili, XIE Wanmu, et al. Value of noninvasive echo-

cardiographic indicators in predicting pulmonary vascular resistance in

[15]

[16]

chronic thromboembolic pulmonary hypertension[J]. Chinese Journal
of Ultrasonography, 2024, 33(2): 134-141.

BRAG, FE, TR, F.OREASENEEHSWH P
AEAGATATAR IS BT K G e TARAMEAT R [T]. & B R 4w &,
2022, 26 (10) : 1432-1434.

FENG Yongfu, ZHENG Ying, DIAO Mingrui, et al. A study of the
predictive value of electrocardiographic P-wave characteristic indices
in patients with different left atrial internal diameters for new onset of
atrial fibrillation after infarction[J]. Chinese Journal of Laboratory
Diagnosis, 2022, 26(10): 1432-1434.

WA, R, B RAST AT SR & R A G R A
BTG AT [1]. SRS E R A&, 2018, 34 (1) @ 42-47.
ZENG Xiaochun, HUANG Lirong, WU Weifeng. Clinical characteris-
tics and prognosis analysis in adult patients with idiopathic pulmonary
arterial hypertension[J]. Journal of Clinical Cardiology, 2018, 34(1):

42-47.



